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ADD. G16B 20/00, G16B 30/10
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L According to International Patent Classification (JPC) or to both national classification and [PC

See Search History document

Minimum documentation searched (classification system followed by classification symbols)

See Search History document

Documentation searched other than minimum documentatxon to the extent that such documents are included in the fields searched

See Search History document

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

(especially para [0158], [0178], [0183]-[0188])

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y WO 2021/067721 A1 (Mission Bio, Inc.) 08 April 2021 (08.04.2021) entire document (espemally 1-5,74,77
para [0014]-[0015], [0043]-[0044], [0050]-{0051], [0075]-[0076], [001243-[00125])
Y US 2020/0017917 A1 (YALE lfJN'IVERSITY) 16 January 2020 (16.01.2020) entire document 1-5, 74,77
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,:l See patent family annex.
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“0O” documentreferringtoan oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T” later document published after the international filing date or riority
date and not in conflict with the application but cited to understand
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“X” document of particular relevance; the claimed invention cannot be
considered nove! or cannot be considered to involve an inventive step
when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot

be considered to involve an inventive step when the document is
combined with ane or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This interational search report has not b;en established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. I:I Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. I:I Claims Nos.: - :

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically: :

3. Claims Nos.: 6-27, 32-61, 65-73

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. 11T Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
-see extra sheet-

1. l:l As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.:
1-5, 74 and 77 .

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.
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Continuation of Box lll: Lack of Unity

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be searched, the appropriate additional search fees must be paid.

Group | F:Iaims 1-5,.74, and 77 are directed to obtaining a set of candidate variants determined through a single-cell analysis workflow;
d?termmlng a quantity of cooccurrence cells; and identifying a subset of candidate variants as true variants based on the determined set
of variant pairs.

Group |I: claims 28-31, 75, and 78 are directed to generating a statistical significance by using a Beta-Binomial distribution with
parame'ters generated from a set of control samples for a variant included in the set of obtained candidate variants; identifying a subset
of candidate variants as true variants based on generated statistical significances for the variants.

Group lII: claims 62-64, 76, and 79 are directed to obtaining a set of candidate variants; determining allele frequencies, wherein the
aliele frequencies are determined through single-cell DNA sequencing of the heterogeneous population of cells; correlating determined
allele frequencies to protein expression of the proteins; a subset of candidate variants are selected as true variants based on correlation
of the allele frequencies and protein expression of the proteins.

The inventions listed as Groups | through |1l do not relate to a single general inventive concept under PCT Rule 13.1 because under
PCT Rule 13.2 they lack the same or corresponding technical features for the following reasons:

Special Technical Features:

The special technical feature of Group | is obtaining a set of candidate variants determined through a single-cell analysis workflow;
determining a quantity of cooccurrence cells; and identifying a subset of candidate variants as true variants based on the determined set
of variant pairs, not present in any other group.

The special technical feature of Group |l is generating a statistical significance by using a Beta-Binomial distribution with parameters
generated from a set of control samples for a variant included in the set of obtained candidate variants; identifying a subset of candidate
variants as true variants based on generated statistical significances for the variants, not present in any other group.

The special technical feature of Group Il is obtaining a set of candidate variants; determining allele frequencies, wherein the allele
frequencies are determined through single-cell DNA sequencing of the heterogeneous population of cells; correlating determined allele
frequencies to protein expression of the proteins; a subset of candidate variants are selected as true variants based on correlation of
the allele frequencies and protein expression of the proteins not present in any other group.

Common Technical Feature: .

Groups | through 1l share the technical features of a method/system for identifying a subpopulation of cells from a heterogeneous
population of cells, (A non-transitory computer readable medium for calling one or more variants of a cell population, the non-transitory
computer readable medium comprising instructions that, when executed by a processor, cause the processor to: ) the method/system
comprising:

obtaining a set of candidate variants determined through a single-cell analysis workflow; for a variant included in the set of candidate
variants; determining a set of variants; identifying a subset of candidate variants as true variants; a single-cell analysis workflow device
configured to generate a plurality of sequence reads for cells in a cell population; and a computational device communicatively coupled
to the single-cell analysis workfiow device, the computational device configured to: . However, these shared technical features do not
represent a contribution over WO 2021/067721 A1 (Mission Bio, Inc.) (hereinafter Mission) 08 April 2021 (08.04.2021).

Mission teaches a method/system for identifying a subpopulation of cells from a heterogeneous population of calis (e.g. four different cell
populations, para [0033]; e.g. analyzes the cell populations feature and outputs a prediction for the candidate variant, para [0077]-{0078];
e.g. heterogeneous variant, para [0085]; para {0014]-{0015], [0050]-[0051]) (A non-transitory computer readable medium for calling one
or more variants of a cell population, the non-transitory computer readable medium comprising instructions that, when executed by a
processor, cause the processor to (para [00124]-[00125]): ), the method/system comprising:

obtaining a set of candidate variants determined through a single-cel! analysis workflow (e.g. the variant caller model receives the cell
population features as input and predicts a classification for a candidate variant. In one embodiment, the variant caller mode! extracts
cell population features from sequence reads that were previously corrected and predicts a classification for a candidate variant based
on the extracted cell population features. [0042] The phrase “cell population features” refers to features relevant to a candidate variant
derived from corrected sequence reads across a cell population, para [0042); e.g. the cell analysis workflow device: 120 can perform
single-cell processing by encapsulating individual cells into emulsions, lysing cells within emulsions, para [0047]);

for a variant included in the set of candidate variants (e.g. the cell population module 230 determines cell population features for each of
one or more candidate variants, para [0075}-[0076]); , .

determining a set of variants (e.g. . For additional candidate variants, the cell population module 230 determines the percentage of cells
that have heterozygous copies of each of the additional candidate variants, para [0075]-{0076]; para [0073]); identifying a subset of
candidate variants as true variants (e.g. a variant caller model is implemented to determine whether the candidate variant is a true
variant, such as a homozygous variant or a.heterozygous variant, para [0043]-{0044]); '

-see extra sheet-
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-see preceding sheet-

a single-cell analysis workflow device configured to generate a plurality of sequence reads for cells in a cell population (e.g. a single-cell
analysis workflow device configured to generate a plurality of sequence reads for cells in a cell population; a computational device
communicatively coupled to the single-cell analysis workflow device, the computational device configured to: obtain a plurality of
sequence reads from cells of the cell population; for a plurality of cells in the cell population, para [0014]); and a computational device
communicatively coupled to the single-cell analysis workflow device, the computational device configured to (para [0014]).

Thus, unity of invention is lacking under PCT Rule 13.1 because Groups | through Il do not share a same or corresponding special
technical feature that would provide a unifying contribution over the prior art. None of these special technical features are common to the
other groups.
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